Chemically targeting and manipulating type III secretion in phytopathogen Xanthomonas campestris for control of disease.
Xanthomonas campestris pv. campestris (Xcc) is the causative agent of black rot disease in crucifer plants. This Gram-negative bacterium utilises type III secretion system (T3SS), encoded by the hrp gene cluster, to aid with its resistance to host defences and ability to cause disease. The T3SS injects a set of proteins known as effectors into host cells that come into contact with the bacterium. T3SS is essential for the virulence and hypersensitive response (HR) of Xcc, making it a potential target for disease control strategies. Using a unique and straightforward high-throughput screening method, we examined a large collection of diverse small molecules for their potential to modulate T3SS without affecting the growth of Xcc. Screening of 13,129 different compounds identified ten small molecules that had a significant inhibitory influence on T3SS. Moreover, qRT-PCR assays demonstrated that all of the ten compounds repress expression of the hrp genes. Interestingly, the effect of these small molecules on hrp genes may be through the HpaS and ColS sensor kinase proteins that are key to the regulation of T3SS in planta Five of the compounds were also capable of inhibiting Xcc virulence in a Chinese radish leaf clipping assay. Furthermore, seven of the small molecules significantly weakened the HR in non-host pepper plant challenged with Xcc Taken together, these small molecules may provide potential tool compounds for further development of anti-virulence agents that could be used in the disease control of the plant pathogen Xcc IMPORTANCE The bacterium Xanthomonas campestris pv. campestris (Xcc) is known to cause black rot disease in many socio-economically important vegetable crops worldwide. The management and control of black rot disease has been tackled with chemical and host resistance methods to varying success. This has motivated the development of alternative methods for preventing this disease. Here, we identify a set of novel small-molecules capable of inhibiting Xcc virulence in plant test, which may represent leading compounds for further development of anti-virulence agents that could be used in the control of black rot disease.